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I. PROBLEM STATEMENT
Differential signaling is a popular way to
transmit signals across printed circuit boards.
To assure signal integrity, it is important to
keep the differential-to-common mode noise
low. Bend discontinuities [1] are a typical
cause of such noise. Here, we propose an ef-
fective method to reduce the common mode
noise introduced by bend discontinuities over
a broad frequency range.
II. PROPOSED METHOD AND VALIDATION
To obtain good signal integrity, we propose
to modify the geometry. In the area of the bend
the classic lines (cross-section A) are tapered
to tightly or very tightly coupled ones (cross-
section B or C, respectively). This is demon-
strated in Fig. 1 for a pair of coupled microstrip
lines. As such, a larger difference in character-
istic mode impedances is obtained, in compar-
ison to the classic bend. The applied modifica-
tions cause higher coupling between the lines,
acting as a natural common mode suppression
filter.
To prove the validity of our design, time do-
main measurements were conducted. The in-
put signal was a ramped differential step with a
magnitude ±1 V and a rise time tr = 100 ps.
It was launched by two voltage sources (each
having an internal resistance of 50 Ω) con-
nected to the microstrip lines that were termi-
nated with 50 Ω loads. As presented in Fig. 2,
the common mode noise at the receiving end
for the classic bend exhibits a behavior similar
to the one presented in [1]. By applying our
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Figure 1. New layout: top view and cross-section
proposed solution, a large reduction of com-
mon mode noise was obtained. In case of the
tightly coupled bend, the reduction in common
mode noise is equal to 56 %, whereas for the
very tightly coupled bend we are able to reduce
it by 74 %.
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Figure 2. Measured common mode noise
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